144
XIV. CHANGES OF STATE OF AGGREGATION.
144. The Triple Point. The conditions of phase equilibrium when applied to a substance capable of existing in three different phases (as exemplified by the solid, liquid and gaseous states of matter), determine the phenomenon of the triple point (Chap. I § 18).
For if y, y, y' represent the potentials of the three phases expressed as functions of p and T} the condition of simultaneous equilibrium of the phases gives
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We have thus two simultaneous equations which when solved give one or more values of p and T. This value or values are therefore finite in number.
A triple line could not in general exist, even if, owing to the peculiar forms of the potentials the two equations derived from (239) were not independent. For at points on either side of this line in the p, T plane, equilibrium would only be essentially stable in the phase for which \p was least (§ 140) and there could be only one phase on either side of the line satisfying this condition. An exception might occur if the potentials of two phases were equal over a finite area on one side of the line but the phases would then be thermo-dynamically identical.
If y, y, y; are the potentials of water in the gaseous, liquid and solid states, the p, T curves
(240)         y-y, y=y and y=y
are the so-called steam line, ice linef and hoar-frost line.
The three curves all pass through the triple point, but if they be produced through that point the produced parts do not in general represent essentially stable states of phase-equilibrium.
For if the line y == y be produced through the triple point
______   y — yf  vanishes   and
0                                                                 T  in general changes sign
•Fig-19<                                      in passing that point.
On the side on which
y and y < yf equilibrium will be essentially stable between the first and second phases, but on the other side y and f/ will be
